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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state image-pickup 
device which can improve spectral sensitivity characteristics and 
conversion efficiency, and can offer superior linear photoelectric 
conversion characteristics, by reducing noise caused by surface capture 
or scattering of light-generated charge. 

SOLUTION: Positive holes generated in a well region 15 by light 
illumination are guided to and embedded into a high-concentration 
buried layer 25, which has an impurity concentration higher than that of 
the well region 1 5, and which is embedded in the vicinity of a source iri 
diffused region 16 of an Insulated gate type field effect transistor formed 
within the well region 1 5. The threshold of the transistor is changed by 
changing the quantity of the stored holes to detect a change In the 
threshold as the quantity of received light. 
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[0 0 6 01 mos Yj:y'J:x,^ 1 1 20^— 

?fel§±m^« K i^mEEtC J: 9 K V'-f :/i£mffilgc 1 7 

1 6©^Sv^Sfi:t^:§lJ5»i^Ty— ^ttaSi^i 6<^);^tc^ 

fc^a^ns, r<04^ffi$:l2 8 (a) . (b) \z.7Mr^ 
[0 0 6 11 mmmii-r2(r>%^^t^—jv(D^Wi\-ipU(D 

fit- ■5c:tl::j5J5. 

[0 0 6 21 ^a<D:;^-c•sv^e>tt-cv^^,7;i- h-j^— Km 

@^5t-c«. 011 (c) tc^-f-J: 5 1::, 

fi. K 9 Ei 1 1 ( a ) Ic^ 

ail (b) Jc^J:5«c:. Y^i^'Jy^^n^—V'R.Xl^ 

[0 0 6 31 ^aiMraji. ^m§tvfc3fe^^mwt::s-^. 
<i!iii#«-§- (vout ) im^tz-tmmxhi. jtft-i-^ 

aifflMOS 1 1 2S:y— J^7;i-a!7|HlKi: 

L-caf^S-ar, et4fefS-§- (Vout ) SritSJ^i-S, roDS 
-g-, MOS 1 1 2j!i?^ft^^®T-i6^i-5i 

VDD^i^i^2 2a. 2 2bJCj;9. ffUiCMO 
S h TVv^^^r 1 1 2£0 KW'^':^lw/L^^+ 2~3 VSS 
wmEtr^^^D-^o^: i:t>lC, VSCANp^li|2 1 a. 
2 1 blCj:!3. JlJSJdMdS h^Vv^'X^ 1 1 2(Oy- 
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KcR^r+ 2~3 Vg^c^mmSrfPSD-rSo $e>(C. 3t 

as 1 0 6 5:fi^^LT-:£<7)mcSt«:oS-r i 3 5. 
[006 41 i: :i w<7>H!ai»!ra<Oii:Bu«73S««PB^ 

[0 0 6 51 r<^^. ^-^yT#'{r5,h.2 5±O^B 
KWi^itic^igcl 7 affiST-fi. SFaia^^aSiJ® 

20 J: p JC. 3tft-§-^ai^MO S h 7 Vv?^ 1 1 2 

[ 0 O 6 6 1 =ego-c. 3fe{t^^ai.^MO S h 71^'^^^ 

SrJ^ii?$-e:5-<<, 09 (a) . (b) i^L^irXoi^. 

[0 0 6 71 ±n(DmiiiW}i^i^(oxo\^mmv 
-ct)j:v\ BP*,. 0 1 0 fc^-f- J: p ^tm^^tamM 

OS 1 1 2f4ia¥nfH«s-eaf^-r5fcft. K 

W:^-y-;:^Bg<oSfil[^«t^— b«Si 9T<o^'r> 
V+/VT-*^$H, ■e<o«{a[MlcJ:9 pMO'J'^/vlS^ 

1 si^jcfiy-^sma^i 6:friRi©m#is#fi-r5. 

[0 0 6 81 ?4oT. 3t3S±*— ^'Hiy— :^il£et®l«l 
6<+i6(07*/w*mffitrEo:fe-F?llc3g-(k$*5*s. S8it 
1 0 6 J: o ^:£$H-cv ^5fe^t), y 

ft, 09 (a) , (b) tc^J:5K. y—:^im. (v 

[00 6 91 r tttc J: •? . JtffiMAIwlfcgsj Ufc^t^ft^ 
(Vout) i:i5T-#i„ r©:^. 
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T\ [112 (a) , (b) ^—v^mm 

Mi-^:Lti'^X'tZ, ^-^y T^^J^s/ h 2 5 

[0 0 7 0] Ld^t, ro^£BS»i45&i:@;eMt^ 

^/i^^^^ofl&f^^it^flj^ teas 

[0 0 7 11 t^^^T^ >7>v';^:J'<D>>-*— httm 9fc 
haffiSrRlJP K ly-f Vffifc®^ 1 7 a fC h 
7i^v?;^^'(Oi6mC!ej.MJfe)Kj2~3 V<omBE (VDD) 

l^-f 17a y— 1 6 5 

MOS h^Vv?;:?.^'! 1 2 
[0 0 7 21 rrt?. ^—y-WMldiZMOSh^l^'J' 

:^^ii2 i^mo^irnxmrFi^o 2~ 3 v©-ir-- 1. 
mm^mta k >'imm^ 1 7 a tcMo s k ^ 

v?;^^' 1 1 2*Sibf^L5 5I*)2~3 VromEVDDSrPP 
[0 0 7 31 $ ^Iw, MOS h^Vv'x^;? 1 1 2(Oy— 

1 6 fc^m^Sjli 10 6 ^^L-c— ^<o«»£ 
ifeiffi-t'. rnjcj:?), MOS h^Vv'^iJf 1 1 2^±y— 
:^7*^I7I5]^5S^?g/*L. SeoT. Jfe^^d^— /HCJ:5 

MOS h9:^i?^^(Dm&ms.(o^\zigmL-xy~y^ 

0. ^m^-&icitm\^itmkm^- (vout ) srmojiii- 

[0 0 7 41 rco^§g(;>^JS(DJg®{ci; 

y tt^'^s' h 2 5 ^^^^/i-mi^T<o-ummcm^x 

1 0{C7iT-rj:5tc:, K^v>?;^2?$r^^:t«t^T-i&f^^-it 
•5wt*ST?#5. y— ;^7;j-ou7|UK$:jgfigb so 



[0 0 7 51 ;ii3. ^13 (b) {c:^^-m5l5«»J«DBCM 

g3t^^-r;j— Kill i:3tft-§-^ffiffiMO S h^^'v'^ 
1 1 2 i:%SiJ*»ClS:ltTV^50DTf. hUg 

[00 761 S^t:/-!' ^- K 1 1 1 

— hflffiSr^-fb^-*, y— ^T'^orzcofiJ^S.t^y— ^ 

m<DO^j\^i$.\ 5Jrp+ ScO^-Yl»T2ff'5r-y h 2 5S: 
^ttX*— /P^SaU nMOSh^Vv?;^^ 
SItfJfflMOS h^^'i?;^^') 1 1 2 ic: J; I? ^fi^Sr^Ui 

XjK^ts/ H^^ftTtt^^^aL. pMOS h^Vv?::^ 
[0 0 7 71 @ft:a^^-?^C0ik«:O«^S:^f 0 

6 (a) f::*jvNT. isffimit?, ^-YmMi9\z.m+ 

-arT KU-f i4£®:®^ 17a {J:Ri»D$Jxfc^+ 5 V<DS 
mS:^o**y-;^id:gcmj^i 6 ic^AirTS i pJcUT 
v^-5o «]»J^x^SSr^LTJftfl^PB^fclty- 

1 6 \Z.m^ 5 VcDmEE$r«j^5 i ? 
SrSiJlJ:y-;^ia:»®igcl 6 lcSiggLTt>iv\ 
[0 0 7 81 ±iS@{«S^^^O^ii|:©«figS: 
Trrrme (a) tctJVNT. A?^lHlSlt LT^miSSiSrffl 

^l3^<o#a«cJ:93t{t^i^mffl h^v-:^;^^' 112© 
[0 0 7 91 

/^fiWioy— ;^S2:St^lgEoia< {ci^SStljiB (^-^ 
[0 0 8 01 :L(DtL^^ S^ty-r^i-— KSB-t?^^Lfc5fe 
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ig$t^<75@^4:S^*^Srg«-r5wti5T-#. MOSS 
/ - v'-fe viJ-wttlt ^ C C DM-f > — v'-fe <oi4Bg 
£lJi{c|fii±-r 5 i: *s-C# 5. 
[0 0 8 11 iSgSaiiS«r5^-y^/i'®i«T(^- 

10 0 8 21 ^btc. i^^«^J±. S3tc5^-r;i— Kt5fe 
[glffiiOfiS^/iBlSgi 

mil ;li:|g5^«^^<75JgS|{c:'9S5@{*a^m^o¥ffi 

[@2] 4i:fSiq<o|li&<o^«g{c^sS{^lfe§^^(om{S: 
®^i^<o3!i^©«iS*^. @ 1 (OA- AiiSi»fffi®-e*> 

5. 30 

M^rtO^ity'l' K<75«itSr^. 0 1 © B - 
[11151 *:%?go^<0?g«Hc«5@(«tk»^omfi: 

[@6l 06 (a) M:. 2|s:|S§^<0|^OJ^^(C^^S{4: 4o 

«I^^T(O^«:cOlH]Km^Sr^0-Cfe5„ ^6 (b) 
fi. ^6 (a) 0@^m»^^-$rf&f^S-&-5ggco^'-f * 

[@7l 0 7 (a) :^^^<r>-m&<n>im\rJ^^^^ 

0 7 (b) tt. *^?q<O^(0?g^lC^S@^^^T 

(Olbf^*o»Ui«PBlofo5*tSi{c:i3«t5. 0 5WE-E 
lElSl 0 8 (a) 14. :$:^m(om&<OJ^m^^i>Mi^ so 
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CO D - D i^ir B T- (O 7" >' -ir /v^* ^ -ria T- fo -5 . 
0 8 (b) tt, 5*:|8iq(0|SliSO?gt|gtC«5@(«gtfe^^ 
<Oi(l{tl^O#||»Pa(Oifo5tlc«i{ClfcJt5, I2 50E-E 

(0 91 0 9 (a) 14. *%P^<O^<0jgjg{CW.5@ft: 

0 9 (b) 14. %w^<n%U(r>remz.'s^^m^'$k^=f- 

C7?ll)f^^(73^ffl^Pa1<Ofc54^titCio»-t5. ia5<OE-E 

[0101 *IS?g<o|liSo?gj^^::^5@^^cS<t^^®¥ 

(01 11 0 1 1 (a) {4. @^*^^^^^coli^^y-^ry 
hm<O^+;^i/wS«B<O*^«gt:^0-efc 9.011 
(b) f4. *?§§^<omJStOMtcW,5@ft«^m^O^ 
^^/i'^«B<7>4^ffi$:^0t?fc 0 , 011 (c) {4. 

/l'Jga®<O4fcJiSr^-r0-Cfc5. 
[01 21 0 1 2 (a) t±. =^li?^<D|IJ£<DJgJgtC^5 

W«i^<O5^**ilg%^0-C'fo5o 012 (b) 14, 0 
12 (a) SraS^-f-SfcftO^^yrxK'^-s' fSUf-tO 
#5aco^^»rB0-(?fc5. 

[0131 013 ( a ) {4. 5fe5!5^JtC'S'5 B CMD«ig 
we^^^^^(O«jg(cov^X^-r»rS0-Cfc5. 01 
3 (b) tt. =Be5li«»Jt-«55BCMD«-it©@{«&*fe*-if^ 
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